A REVISION OF THE GENUS HELIOCARPUS L.! 
KO KO LAY 
INTRODUCTION 


Heliocar pus has received considerable attention from plant systematists prob- 
ably because of the perplexing variation found in the genus and because of the few 
constant characters of taxonomic value. Furthermore, in the herbarium, the speci- 
mens are either in fruit or in flower, never both; and when in flower are either 
hermaphrodite or pistillate. Thus, assigning them to any particular species be- 
comes extremely difficult. Despite a recent taxonomic study of the genus,” there is 
still considerable confusion regarding many species both in the literature and in the 
herbarium. More than fifty species and varieties have been named thus far, and 
with the prevalent vagueness in the concept of speciation, there appears super- 
ficially to be but two alternatives: either to split the genus into innumerable in- 
distinct and undefinable “species” or to lump them indiscriminately into few cate- 
gories of scarcely greater reality. 

In my study of the genus an attempt has been made to escape this dilemma by 
clarifying the concept of speciation. However, as this study has been confined 
entirely to herbarium specimens which represent only very small portions of the 
woody plants, no definite idea or suggestion as to the individual variations of 
single plants has been obtained. I have been fortunate enough in being able to 
study specimens from nearly all the major herbaria both in the United States and 
in Europe. The standard method of the herbarium taxonomist has been used for 
the interpretation of the species, and an attempt has been made to identify the 
fruiting specimens with the flowering ones. As far as possible, no intergrading 
forms have been considered as worthy of specific rank, and I have tried to group 
the “species” into fewer categories of perhaps greater biological reality, in the 
hope that they will be satisfactory both from a taxonomic and frem a practical 
standpoint. The key has been so prepared that it should be usable for both the 
fruiting and the flowering specimens. 


GENERIC RELATIONSHIPS 


Heliocarpus L.* commonly is referred to the tribe Grewieae* of the family 
Tiliaceae and usually is recognized by its characteristic fruits. The genus is dis- 
tinct from the other genera of Grewieae except Triumfetta. There is no difficulty 
in distinguishing the two genera when both are in fruit, as the fruits are very dis- 
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tinct. A very good description of the fruit of Heliocarpus was given by Linnaeus”, 
who asked, in naming the genus, “Who could ever behold an almost rounded fruit, 
bordered with a halo of rays, without thinking of the sun as conceived by the 
painters?” In Triumfetta the fruit is a burr, with many bristles all over the 
surface. 

It is slightly more difficult to differentiate between the two genera in the case 
of flowering specimens. Both have alternate, palmately reticulated leaves with 
long, slender petioles and stellate pubescence. The aspect of the specimens also is 
very similar and the superficial resemblance rather striking. The chief differ- 
entiating characters may be summarized as follows: 


(1) The inflorescence—In Heliocarpus usually terminal, and when axillary 
large and spreading; in Triumfetta generally axillary, rarely large and spreading. 

(2) The cymes—In Heliocarpus disposed in nodose clusters of about 12-20 
flowers each; in Triumfetta generally not in nodose clusters, and if in nodose 
clusters usually 6- to 12-flowered. 


(3) The flowering peduncles—1n Heliocarpus nearly always 3-flowered (rarely 
2-flowered), and usually ebracteolate; in Triumfetta 1- or 2-flowered (rarely 3- 
flowered) and conspicuously bracteolate. 


(4) The mature floral buds—In Heliocarpus as long as 6-7 mm., the sepals 
appendaged or unappendaged at the tips, the petals valvate; in Triumfetta as long 
as 2-3 cm., the sepals always with apical appendages, the petals with twisted 
aestivation. 


(5) The number of stamens—In Heliocarpus usually 12-40; in Trinmfetta 
usually more numerous. 

(6) The gonophore—Simple in Heliocarpus; in Triumfetta with a ciliate 
saucer-shaped margin (urceolus) surrounding the stamens. 

(7) The ovary—In Heliocar pus either borne upon a gynophore or sessile upon 
the gonophore, 2-celled, laterally compressed and ciliate about the margins; in 
Triumfetta always sessile upon the gonophore, 3- to 5-celled, not laterally com- 
pressed, and generally pubescent. 


(8) The style—In Heliocarpus not more than three to four times the length 
of the ovary, usually much shorter, always bifid at the tip with the stigma lobes 
spreading; in Triumfetta usually longer than three to four times the length of the 
ovary, simple throughout, the stigma flattened or capitate. 


Heliocarpus can be divided into two major groups of species based on the 
presence or absence of a gynophore in flower or fruit; further, the presence of ap- 
pendages at the tips of the sepals is a character which is correlated in the majority 
of species (except in H. mexicanus and H. nodiflorus) with the absence of the 
gynophore. 


Critica Botanica (transl. by Hort and Green). Roy. Society, London. p. 79. 1938. 


1949) 
KO KO LAY—REVISION OF HELIOCARPUS 509 


GEOGRAPHICAL DISTRIBUTION 


The geographical range of Heliocarpus embraces nearly the whole of the 
tropical Americas. With the exception of the predominantly South American H. 
popayanensis, the species are indigenous entirely to Mexico and Central America. 
The presence of some plants of H. popayanensis in Hawaii apparently is due to 
recent introduction for reforestation in the foothills. Possibly in the same category 
is the presence of some plants of H. Donnell-Smithii in Martinique. 

The species can be divided into five groups with respect to their geographical 
distributions: 

(1) Northwestern Mexico—H. attenuatus and H. Palmeri. 

(2) Southwestern Mexico—H. terebinthinaceus, H. pallidus, and H. occi- 

dentalis. 

(3) South-central Mexico and Central America—H. mexicanus, H. appendicu- 

latus, H. Donnell-Smithii, and H. nodiflorus. 

(4) Southeastern Mexico—H. americanus. 

(5) Southern Central America and South America—H. popayanensis. 

The species of the sessile-fruited group are confined for the most part to the 
northern range of the distribution; while those of the stipitate-fruited group, where 
the fruits are borne upon bristly gynophores, are mostly in the middle and southern 
areas of distribution. 

The northernmost limit of the genus is in subtropical Sonora and Chihuahua, 
Mexico, where the plants grow in canyon forests or oak flats; the southernmost 
limit is in central Argentina, where lower elevations along river banks are inhabited. 

Except for shrubby plants (H. occidentalis and H. pallidus), which sometimes 
grow on barren hill slopes, the majority of the species, consisting of small trees, 
grow only in moist places at higher elevations, usually at about 1000 m. or more, 
in rain- or cloud-forests, along roadways or river banks in sheltered places, or on 
edges of forests (usually on cut-over lands in second growth, where they some- 
times form a pure stand). 


ECONOMIC VALUE 


In so far as is known from collectors! notes and from the published accounts 
of Standley? and Martinez', the economic importance of Heliocarpus is primarily 
in its bark, which produces a very strong and durable fibre. The bark of the 
young branches yields a fibre from which a strong but coarse rope is made. It is 
used also for weaving mats and baskets. The principal component of the Mexican 
fabric belem is the cordage extracted from the barks. Resistant paper formerly 
was made from the wood in Mexico; in Brazil it is still so used to some extent. The 
wood of the trees is soft and light and is used for floats and bottle-stoppers. Because 
of its lightness it has been used for rafts. The bark is used for mecates in Guate- 


$Contr. U. S. Nat. Herb. 23:739. 1923. 
"Plantas utiles de Mexico, p. 253. 1936. 


[Vor. 36 
510 ANNALS OF THE MISSOURI BOTANICAL GARDEN 


mala, and a decoction is used in sickness of cattle, and sometimes is applied on 
sores. In Hawaii the trees have been planted on the foothills for reforestation. 


VERNACULAR NAMES 


. americanus: janote (Vera Cruz). 


x= 


. appendiculatus: burio, burio blanco, and burio colorado (Costa Rica) ; cajeton 
(Guatemala); balsa and pastano mula (Nicaragua); calagua (El Salvador); 
jonote, jonote blanco, jonote colorado (Vera Cruz); majao (Honduras). 

H. attenuatus: samo baboso (Sinaloa). 

H. Donmell-Smitbii: bolol (Quintana Roo); jolocin (Tabasco); jonote (Vera 
Cruz); majao (Honduras) ; mobo, “broad-leaved moho”, and "mountain moho” 
(British Honduras). 

H. mexicanus: antigua, cajeto, and majagua (Guatemala); moho (British Hon- 


duras). 

H. nodiflorus: "broad-leaf mobe” (British Honduras) ; cajeto (Guatemala) ; majao 
(Honduras). 

H. occidentalis: pulmonilla, guasima, and panigua (Chiapas and Jalisco). 

H. pallidus: guasima and tilia (Guerrero, Jalisco, and Mexico). 

H. Palmeri: coche (Sinaloa) ; rama kowusamo, and palo chinu (Sonora). 

H. popayanensis: balsa (Colombia); majagua (Venezuela); palo de balsa (Peru); 


sanpan (Ecuador). 
. terebinthinaceus: cuabualagua or quaubalagua (Morelos and Puebla); guasima, 
jolotzin, majorbua, and jonote (Morelos, Oaxaca, and Guerrero). 


x 
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TAXONOMY 
HELIOCARPUS L. Sp. Pl. ed. 1. 448. 1753; Gen. Pl. ed.5. n. 606. 1754. 
Adenodiscus Turcz. in Bull. Soc. Nat. Moscou 19?:504. 1846. 


Woody trees or shrubs; older branches cream to brown, nearly glabrate, the 
younger branches usually stellate-pubescent, dark brown, fibrous, with many 
mucilage canals. Leaves alternate, petiolate, stipulate, the stipules usually large, 
early deciduous, very rarely persistent, the blade 3-lobed to undivided, venation 
palmate and either 5- to 7-costate or 3-costate at the base, irregularly serrated, the 
basal serrations usually glandular, slightly to densely stellate-pubescent, acute to 





Illustrations of taxonomic criteria of the genus Heliocarpus: 1, leaf of H. terebinthinaceus show- 
ing the 3-costate venation at the base; 2, leaf of H. appendiculatus showing the 5-costate venation 
at the base and the 2 leafy auricles at the basal sinus; 3, sessile fruit of H. occidentalis showing the 
separate tufts of stellate hairs; 4, stipitate fruit of H. Donnell-Smithii borne on a bristly gynophore; 
5, floral bud of H. Palmeri showing the relatively large, reflexed, trigonal appendages on the tips of 
the sepals; 6, floral bud of H. appendiculatus (note the absence of apical appendages); fig. 7, 3- 
radiate flowering peduncle (cymule) of H. Palmeri with a pair of bracteoles. 
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acuminate, the base rounded or cordate. Inflorescence gynodioecious or hermaph- 
rodite, usually terminal (axillary in some species), large and spreading, consisting 
of numerous aggregate dichasia, the main axis branching sympodially and at each 
node bearing a cluster (cyme) of some 12-20 flowers, the terminal branches with 
5-7 cymes, usually more or less secund, each cyme consisting of reduced sympo- 
dially branched axes terminating in 3- (rarely 2-) flowered cymules. Flowers 
either hermaphrodite or pistillate, regular, hypogynous, 4- to 5-merous; the sepals 
valvate, usually stellate-pubescent without, glabrate within, sometimes with small 
appendages at the tips; the petals 4—5 in hermaphrodite flowers, absent in the 
pistillate, free, valvate, 1- to 3-nerved, shorter than the sepals, usually ciliate at the 
base, sometimes slightly so at the apex; the stamens 12-40 in hermaphrodite flowers, 
staminodial or absent in the pistillates, borne cyclically on the enlarged gonophore, 
with 2-lobed, 4-celled, introrse, longitudinally dehiscent anthers; the ovary wholly 
superior, sessile upon the gonophore or with a manifest gynophore, ellipsoid to 
orbicular, laterally compressed, ciliate and with shorter pubescence on the faces, 
2-celled, falsely 4-celled at the base, each cell with 2 anatropous ovules, the style 
filiform, bifid at the tip with the stigma lobes spreading and simple or slightly 3- 
lobed. Fruit dry, indehiscent, 2-celled, 2-seeded, laterally compressed, ellipsoid to 
orbicular, slightly rugose, sessile or stipitate upon the accrescent gynophore, ciliate 
with 2 rows of plumose bristles decurrent upon the gynophore when present, the 
faces pubescent to glabrate; the seed compressed-ovoid or -pyrifrom, with a median 
funicular groove, endosperm oily. 
Standard species: Heliocarpus americanus L. 


KEY TO THE SPECIES 


A. Fruit sessile; ovary sessile on the gonophore. 
B. Leaves 3-lobed, veins 3-costate at the base; buds with or without appendages at the 
tips of the sepals. 
C. Leaves with dense, coarse pubescence on both surfaces, cordate, 3-lobed, about 14 
cm. long and 12 cm. wide; buds sometimes with small appendages at the tips of 
the sepals; fruit spherical, tomentose; southwestern Mexico................1. H. terebinthinaceus 
CC. Leaves with pale, smooth tomentum beneath, glabrate above, the base rounded to 
slightly cordate, 3-lobed to obscurely so, about 10 cm. long and 8 cm. wide; buds 
with conspicuous, erect appendages at the tips of the sepals; fruit ovoid, glabrate; 
sent western MÉXICO unir wa 2. H. pallidus 
BB. Leaves not lobed, veins 5- to 7-costate at the base; buds with conspicuous appendages 
at the tips of the sepals. 
C. Leaves cordate. 
D. Leaves nearly glabrate on both surfaces, about 14 cm. long and 10 cm. wide, 
acuminate; appendages on the sepals trigonal, large and reflexed; stamens about 
40; style about 4 times longer than the ovary; fruit spherical, with a distinct 
groove in the body, slightly tomentose; northern Mexico............................3. H. Palmeri 
DD. Leaves glabrescent above, tomentose beneath, small, about 8 cm. long and 5 cm. 
wide, caudate-acuminate; appendages on the sepals linear, erect; stamens 16-20; 
style about twice the length of the ovary; fruit ellipsoid, tomentose; northern 
Mead" Rocco das Moser e od Men ML E cba Hem. Aen. Ee 4. H. attenuatus 
CC. Leaves rounded or cuneate at the base, glabrate or nearly so on both surfaces; 
appendages on the sepals short, erect; stamens about 40; style about twice the 
length of the ovary; fruit ovoid with short, separate tufts of stellate hairs; south- 
AMI A A a perdo dva ade erdt 5. H. occidentalis 
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AA. Fruit borne on a bristly gynophore; ovary borne on a gynophore upon the gonophore. 

B. Inflorescences axillary, leafy; leaves not lobed, the base obtuse, glabrate above, slightly 

tomentose beneath; buds with conspicuous appendages at the tips of the sepals; stamens 

about 25-30; fruit ellipsoid, glabrous; southern central Mexico and Central 
A T AEE T E A E SE A EAE 6. H. mexicanus 

BB. Inflorescences generally terminal, not leafy. 

C. Leaves with two conspicuous auricles at the basal sinus, usually not lobed, the base 

rounded or subcordate, glabrate above, tomentose beneath; buds without appendages 

at the tips of the sepals; stamens about 30; fruit suborbicular, tomentose; southern 
central Mexico and Central America....... MUT ET AE SS 7. H. appendiculatus 

CC. Leaves without conspicuous auricles at the basal sinus. 
D. Leaves not lobed, rounded at the base, not longer than 14 cm. or wider than 
10 cm. 

E. Leaves very densely tomentose beneath, glabrate above; stamens about 20; style 
very briefly bifid; fruit orbicular, tomentose; southeastern Mexico......8. H. americanus 

EE. Leaves glabrate on both surfaces; stamens about 12-16; style bifid about half 

its length; fruit ellipsoid, glabrate; southern central Mexico and Central 


hU Dro utut or Adr AAA, y A EA 9. H. Donnell-Smitbii 
DD. Leaves generally 3-lobed, cordate at the base, about 17 cm. long and over 14 cm. 
wide. 


E. Leaves glabrate above, the lower surface puberulent with short, stellate and 

long, simple hairs, especially on the veins; buds without appendages at the tips 

of the sepals; stamens about 12; style briefly bifid, each stigma with 3 acute 

lobes; fruit ovoid, slightly tomentose to nearly glabrate; southern Central 
América. and: South. Amèrica: aa riencia 10. H. popayanensis 

EE. Leaves glabrate on both surfaces, veins not pubescent on the lower surface; 

buds sometimes with short appendages at the tips of the sepals; stamens about 

24; style bifid about half its length, stigma-lobes simple, acute; fruit orbicular, 
slightly tomentose; southern Mexico and Central America................ 11. H. nodiflorus 


1. HELIOCARPUS TEREBINTHINACEUS (DC.) Hochr. in Ann. Conserv. et Jard. 

Bot. Genéve 18:125. 1914. 

Grewia terebinthinaceus DC. Cat. Hort. Monsp. 114. 1813. (T.: Berlandier 1064). 
H. Nelsonii Rose, in Contr. U. S. Nat. Herb. 6:128. 1897. (T.: Nelson 1485). 
H. reticulatus Rose, loc. cit. 128. 1897. (T.: Pringle 1791). 

H. microcar pus Rose, loc. cit. 8:316. 1905. (T.: Pringle 8710). 

Small trees or shrubs 4-5 m. high; older branches cream to brownish, glabrate, 
slightly longitudinally ridged, irregularly punctate with white lenticels; younger 
branches and inflorescence axes rough, scurfy, ferruginous-tomentose with stellate 
hairs. Leaves 3-lobed, acuminate, about 13-15 cm. long and 10-12 cm. wide, 3- 
costate, the mid-costa arising independently of the lateral costae, and each lateral 
costa consisting of 2 or 3 veins united at the basal sinus, base cordate, irregularly 
and bluntly serrated, both surfaces light green or pale brownish with thick, matted, 
stellate pubescence, the veins more pubescent with both stellate and long simple 
hairs; petioles slender, about 8 cm. long, covered with ferruginous tomentum. 
Inflorescences gynodioecious; the hermaphrodite usually axillary, rarely terminal, 
large and leafy, usually about 20 cm. long and 15 cm. wide, sometimes about 25 
cm. long and 20 cm. wide, the cymes of about 15-18 flowers, rather compact in 
nodose clusters, the flowering peduncles 3-radiate, about 2 mm. long, the pedicels 
about 2 mm. long, the buds obovoid, constricted towards the base, sometimes with 
small erect appendages on the tips of the sepals, the sepals 4, spatulate, about 4-5 
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Fig. 1. H. terebinthinaceus 


mm. long, densely stellate-tomentose without, glabrate within, the petals 4, linear, 
I-nerved, about 3-4 mm. long, the ovary ellipsoid, about 1.5 mm. long, sessile, 
with a style about 3 mm. long, bifid about one quarter of its length and with 
stigma lobes acute, spreading; the pistillate much smaller than the hermaphrodite, 
about 10—15 cm. long and 8-10 cm. wide, the cymes of about 18 flowers, very 
much crowded in compact nodose clusters, the flowering peduncles 3-radiate, very 
short, less than 1 mm. long, the pedicels about 1-2 mm. long, the buds obovoid, 
not appendaged at the tips of the sepals, the sepals 4, linear, about 2 mm. long, 
densely stellate-tomentose without, glabrate within, the petals none, the staminodes 
about 10—12, the ovary ellipsoid, minute, sessile, with a style about twice the 
length of the ovary, briefly bifid at the tip, and with the stigma lobes acute. Fruit 
suborbicular, 4-5 mm. in diameter, rather densely tomentose, sessile, the fringe of 
two rows of plumose bristles about 5-7 mm. long; the seed ovoid, about 2 mm. 
long, with a very slight groove in the middle. 

Distribution: On the highlands of central Mexico, especially on open hill slopes, 
altitude above 1000 m. Flowers throughout September and October, and fruits 
from late October to December. 


Mexico: CHIAPAS: Tuxtla Guttierez, Juzepczuk 1401. GUERRERO: above Chil- 
pancingo, Nelson 7046; Sierra Madre, alt. 1250 m., Langlassé 572. JALIsco: road to San 
Domingo mine, alt. 5160 ft., Etzatlan, Barnes & Land 285; barranca, Guadalajara, alt. 
4500 ft., Pringle 9693; Guadalajara, Pringle 1701. mexico: Tejupilco, Temascaltepec, 
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Map 1. Distribution of H. terebinthinaceus 


Hinton 6736; Acatitlan, Temascaltepec, alt. 1130 m., Hinton 5119. MORELOS: Cuerna- 
vaca, alt. 5000 ft., Pringle 8227; lava field near Yantepec, alt. 4000 ft., Pringle 9692; 
vicinity of Cuernavaca, Lemmon & Lemmon s. n.; Cuernavaca, Atlacomulco, alt. 1300- 
1400 m., Woronow 2333; Cuernavaca, Berlandier 1064; Cuernavaca, Bourgeau 1200; 
about Cuernavaca, alt. 5000 ft., Pringle 8719. Nayarit: El Trapiche, s. e. of Yxtian, 
alt. 1200 m., Mexia 809. oaxaca: Valley of Oaxaca, alt. 5100-5800 ft., Nelson 1243; 
Valley of Oaxaca, alt. 5500-7500 ft., Nelson 1485; on slopes east of Cincatlan, alt. 2500— 
4000 ft., Nelson 1818; Rio Blanco, San Juan del Estado, alt. 5000 ft., L. C. Smith 797; 
Monte Alban, alt. 6200 ft., L. C. Smith 939; Hacienda Guadalupe, alt. 1600 m., Conzatti 
s. 1.5 Tomellin Cañon, near city of Oaxaca, Rose & Hough 4565. DATA INCOMPLETE: 
Ahualulco ?, Barcena, Urbina 630. 

This species is very distinct and can be recognized easily by its 3-lobed leaves 
with the characteristic venation, and also by its sessile fruits. Hochreutiner pointed 
out that Berlandier 1064, collected from Cuernavaca, which Rose cited for H. 
Nelsoni, is identical with the specimen which de Candolle, on the assumption of a 
4-locular ovary, described as Grewia terebinthinaceus. 

Rose differentiated his H. Nelsoni (type: Nelson 1243 & 1485), H. reticulatus 
(type: Pringle 1701) and H. microcarpus (type: Pringle 8719) primarily on the 
degree of pubescence on the fruits. This character is extremely variable. In 
matching the three types, it is noticeable that H. microcarpus has slightly smaller 
fruits and that the flowers have minute erect appendages. The size of the fruits 
varies slightly from plant to plant and sometimes on the same plant. Furthermore, 
the apical appendages on the sepals, when present, are extremely minute and 
not clearly seen. As they stood, it was difficult to tell the three species apart and 
there were many misdeterminations. 


2. HELIOCARPUS PALLIDUS Rose, in Contr. U. S. Nat. Herb. 5:128. 1897. (T: 
E. Palmer 157). 


H. velutinus Rose, loc. cit. 8:317. 1905. (T.: Pringle 8694). 
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Small trees or shrubs about 2-4 m. high; 
older branches yellowish brown, glabrate, slight- 
ly rugose, punctate with few white lenticels; 
younger branches and inflorescence axes scurfy, 
slightly ferruginous-tomentose. Leaves small, 
younger ones generally not lobed or obscurely 
so, older ones 3-lobed, about 8-10 cm. long 
and 7-8 cm. broad, 3-costate, with the mid- 
costa arising independently of the two lateral 
costae, and each lateral costa consisting of 2 or 
3 veins united at the sinus, base usually cordate 
or subcordate, in younger leaves slightly 
rounded, acuminate, irregularly serrated, upper 
surface dark green, glabrate, lower surface 
whitish, densely stellate-tomentose with ap- 
pressed hairs; petioles long and slender, 6—7 cm. 
long. Inflorescence hermaphrodite, usually axil- 
lary, large and spreading, leafy, about 14-20 
cm. long and 12-20 cm. wide; the cymes of 
about 12-15 flowers borne loosely in nodose 
clusters, the flowering peduncles 3-radiate, about 2-3 cm. long, the pedicels 
about 4-5 mm. long, the buds obovoid, constricted at the base, with 
small linear, acute, erect appendages at the tips of the sepals, the sepals 4, 
linear, 4-6 mm. long, light green and slightly stellate-pubescent without, glabrate 
and yellowish within, the petals 4, linear, about 3-4 mm. long, the ovary ovoid, 
small, 0.5-1.0 mm. long, sessile, with a style about twice the length of the ovary, 
briefly bifid at the tip, and with the stigma lobes acute. Fruit ovoid, usually in 
compact clusters, very tomentose when immature, becoming glabrate at maturity, 
about 5 mm. long and 3 mm. wide, sessile, the fringe of two rows of plumose 
bristles about 4—5 mm. long; the seed obliquely ovoid, about 3 mm. long and 2 
mm. wide, with a very deep groove in the middle. 

Distribution: On the highlands of central and southwestern Mexico, especially 
on open hill slopes, altitude above 500 m. Flowers from October to November, 
and fruits in December and January. Usually leafless in January. 





Fig. 2. H. pallidus 


MEXICO: GUERRERO: Paso de las Vacas, Nelson 6070; Pungarabato, Coyuca, Hinton 
7243; Acapulco and vicinity, E. Palmer 157. yatisco: Puerto Vallarta, El Real, Mexia 
1100. MEXICO: Chorrera, Temascaltepec, alt. 1350 m., Hinton 5416; Ocotepec, Temascal- 
tepec, Hinton 7036; Tenayac, Temascaltepec, Hinton 5109; Chorrera, Temascaltepec, Hin- 
ton 7236; Ixtapan, Temascaltepec, Hinton 7155. MORELOS: near Yantepec, alt. 4500 ft., 
Pringle $604; Cuernavaca, Berlandier 971. DATA INCOMPLETE: Haenke 2468. 


The types of the two species H. pallidus (E. Palmer 157) and H. velutinus 
(Pringle 8604) have leaves which apparently look distinct, those of H. pallidus 
being small, obscurely 3-lobed, with rounded base, and of H. velutinus relatively 
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Map 2. Distribution of H. fallidus 


small but definitely 3-lobed with subcordate base. It is apparent that the 
type of H. pallidus represents the immature and that of H. velutinus the mature 
state of the leaves. On the same branch (cf. Hinton 5410 and Mexia 1100) the 
leaves at the base of the specimens may correspond to those of H. velutinus and 
those near the tip to H. pallidus. 

The fruits on the type of H. velutinus are slightly larger and more glabrate 
than those on the type of H. pallidus. There are many intermediates between these 
two extremes, in specimens that answer to the above descriptions. Presumably the 
fruit, which is slightly tomentose when young, becomes nearly glabrate at maturity. 


3. HeLIocarpPus PALMERI S. Wats. in Proc. Amer. Acad. 21:420. 1886. (T.: E. 
Palmer 191). 


H. polyandrus S. Wats. loc. cit. 1886. (T.: E. Palmer 100). 

H. glaber Brandegee, in Zoe 5:207. 1804. (T.: Brandegee s. n. in Herb. Calif.). 
Diffusely spreading shrubs about 2-3 m. high; older branches dark brown, 

glabrate with few short tufts of stellate hairs mostly around the white lenticels; 

younger branches and inflorescence axes covered lightly with short stellate tomen- 
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tum. Leaves broadly ovate, 12-14 cm. long and 8-10 cm. wide, not lobed, 5- 
costate, narrowly acuminate, base cordate or subcordate, thin, unequally and bluntly 
serrated, basal serrations glandular, upper surface dark green, nearly glabrous to 
glabrate, rough, with few short suppressed, scattered tufts of stellate hairs, some- 
times slightly scabrous on the veins, lower surface lighter green, slightly more 
pubescent than the upper, nearly glabrate, generally coarse, with short suppressed 
stellate hairs, veins scabrous, prominent; petioles slender, 5-7 cm. long, covered 
very lightly with short suppressed yellowish stellate pubescence. Inflorescence 
hermaphrodite, terminal, rarely axillary, slightly leafy, about 14 cm. long and 12 
cm. wide, rarely larger, the cymes of about 12 flowers rather loose, the flowering 
peduncles 3-radiate, about 2 mm. long, the pedicels 3-4 mm. long, the buds obo- 
void, constricted towards the base, with conspicuous appendages at the tips of the 
sepals, the sepals 5, spatulate, 5-6 mm. long, 3-nerved, with large, about 2 mm. 
long, reflexed, trigonal appendages at the tips, light green with short suppressed 
tufts of stellate hairs without, glabrate, yellow to yellowish brown within, the 
petals 5, linear, slightly shorter than the sepals, about 4 mm. long, 1- to 3-nerved, 
yellowish brown, the stamens about 40, with filaments about 4-5 mm. long, the 
ovary orbicular, 1-2 mm. long, sessile, with a slender style about 4 times the length 
of the ovary, briefly bifid at the tip, and with small acute stigma lobes. Fruit 
orbicular, sessile, densely stellate-pubescent, 5 mm. in diameter, with a distinct 
groove in the middle of the fruit body, the fringe dense, of 2-3 rows of plumose 
bristles shorter than the diameter of the fruit body, about 3 mm. long; the seed 
plump, ovoid, very slightly grooved, about 2 mm. long. 

Distribution: On shady canyon slopes or oak flats in northwestern Mexico, 
altitude about 500 m. Flowers in September-October and fruits in late October- 
December. 

Mexico: CHIHUAHUA: Hacienda San Miguel, near Batopilas, E. Palmer 97, 100, 191; 
Guasaremos, Río Mayo, Gentry 2440, 2909; La Mesa, Gentry 6607; Almaden, Le Sueur 


1404. SINALOA: Cerro Colorado, alt. 2000 ft., Gentry 5069; vicinity of Culican, 
Brandegee s. n. (type of H. glaber). soNoRA: Canyon Sapopa, Río Mayo, Genfry 1644, 


1709. 
A very distinct species with nearly glabrous leaves and sessile fruits character- 
istically grooved in the middle and with flowers bearing relatively large trigonal 


apical appendages on the sepals. 


The leaves in the type of H. Palmeri (E. Palmer 191) are slightly more pubes- 
cent than those of H. polyandrus (E. Palmer 100), but in both they are nearly 
glabrous and the variation is only one of slight degree. S. Watson mentioned that 
in H. Palmeri the number of stamens is about 20, but I have not been able to find 
any specimen that answers to the description of H. Palmeri with 20 stamens, 
either in the specimens cited by S. Watson or in others. 
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4. HELIOCARPUS ATTENUATUS S. Wats. in Proc. Amer. Acad. 21:420. 1886. (T.: 
E. Palmer 99). 


H. viridis E. E. Wats. in Bull. Torr. Bot. Club 50:120. 1923. (T.: Rose, Standley 8 
Russell 12828), 


Small shrubs about 2-3 m. high; older branches dark brown, rather slender, 
slightly pubescent, smooth, irregularly punctate with few white lenticels; younger 
branches and inflorescence axes softly tomentose with relatively long, light yellowish 
brown, stellate hairs, smooth. Leaves ovate to very obscurely 3-lobed, 5-costate at 
the base and gradually tapering to 
the caudate-acuminate tip, base cor- 
date or subcordate, irregularly and 
bluntly serrated, upper surface slight- 
ly pubescent, coarse, with many sup- 
pressed stellate hairs, scabrous on the 
veins, lower surface densely stellate- 
pubescent especially on the veins. In- 
florescence hermaphrodite, usually 
axillary, small, leafy, about 8 cm. 
long and 10 cm. wide, rarely larger, 
the cymes of about 16-18 flowers 
borne loosely in nodose clusters, the 
lowering peduncles mostly 3-radiate, 
rarely 2-radiate, about 5-6 cm. long, 
usually subtended by two short brac- 
teoles, the pedicels 2-3 mm. long, the 





buds obovoid, very slightly con- 
stricted towards the base, with short 
appendages on the tips of the sepals, the sepals 3 or 4, linear, 4-5 mm. long, 1- to 
3-nerved, the short, erect appendages on the tips 1 mm. long, light green with fine 
tomentum without, glabrate, yellowish brown within, the petals 3 or 4, linear, 


Fig. 4. H. attenuatus 


shorter than the sepals, 2-3 mm. long, the stamens about 16—20, with the filaments 
as long as the petals, the ovary ovoid, 1.0-1.5 mm. long, sessile, with a style about 
twice the length of the ovary, bifid about one quarter of its length and with the 
stigma lobes acute, spreading. Fruit ovoid, sessile, densely tomentose, 3 mm. long 
and 2 mm. wide, the fringe of two rows of slender plumose bristles, 6-7 mm. long: 
the seed ovoid, 1-2 mm. long. 

Distribution: Confined entirely to northwestern Mexico, apparently rare, usual- 
ly growing at altitudes of about 300—500 m. Flowers from August to September 
and fruits from October to December. 

MEXICO: CHIHUAHUA: southwestern Chihuahua, E. Palmer 00; Río Benito, Le Sueur 


661, 1158. sINALOA: Choix, Tasfera, alt. 420 m., Gonzalez 860. sonora: Alamos, E. 
Palmer 647, 733; Sierra de Alamos, Rose, Standley & Russell 12828. 
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Map 4. Distribution of H. attenuatus 


This is a very distinct species, with the caudate-acuminate leaves the smallest 
known for the genus. It does not resemble any other species in its vegetative 
characters. The leaves of the type of H. viridis (Rose, Standley & Russell 12828) 
are small but not caudate-acuminate. The type is from a relatively young plant 
and rather poorly preserved. I have not been able to find any other specimen which 
matches the type, and I am doubtful about the type itself. Except for its 
small wrinkled leaves, there is nothing which would prevent its identification with 
H. attenuatus (type: E. Palmer 99). 


5. HELIOCARPUS OCCIDENTALIS Rose, in Contr. U. S. Nat. Herb. 5:127. 1897. (T.: 
Palmer 440). 


H. laevis Rose, loc. cit. 8:317. 1905. (T.: Rose 2860). 


Small trees or shrubs about 5-6 m. high; older branches generally glabrate, 
cream to brownish, slightly rugose, irregularly punctate with white lenticels; 
younger branches and inflorescence axes covered with rather dense tomentum of 
short yellowish stellate hairs. Leaves broadly ovate, sometimes rather obscurely 3- 
lobed, 10-13 cm. long and 8-11 cm. wide, 5- to 7-costate at the base, narrowly 
acuminate, base rounded or cuneate, rarely subcordate, somewhat regularly and 
doubly serrated, upper surface generally dark green, glabrate, coarse, with sup- 
pressed stellate hairs, veins and veinlets more pubescent with short tufts of yellow- 
ish stellate hairs, lower surface slightly more pubescent than the upper, becoming 
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nearly glabrate when mature, yellowish green, 
the veins and veinlets covered with dense tufts 
of yellow stellate hairs; petiole about 6 cm. 
long, slender, covered lightly with yellow 
stellate hairs. Inflorescences hermaphrodite, 
usually axillary, rarely terminal, rather leafy, 
about 14 cm. long and 10 cm. wide, some- 
times much smaller, the cymes of about 12 
flowers, rather loose in nodose clusters, the 
flowering peduncles 3-radiate, about 2 mm. 
long, subtended by two small bracteoles, the 
pedicels 2-3 mm. long, the buds obovoid, 
slightly constricted towards the base, with 





conspicuous appendages at the tips of the 
Fig. 5. H. occidentalis sepals, the sepals 5, rarely 4, linear-spatulate, 
4-5 mm. long, 3- to 5-nerved, with small, 
about 1 mm. long, erect, linear appendages at the tips, light green with short stellate 
hairs without, glabrate, cream or light brown within, the petals 5, rarely 4, linear, 
nearly as long as the sepals, 1- to 3-nerved, the stamens about 40, with the filaments 
about 4-5 mm. long, the ovary ovoid, 1.0—1.5 mm. long, sessile, with a short style 
about twice the length of the ovary, briefly bifid at the tips and with small acute 
stigma lobes. Fruit orbicular, sessile, punctate with short separate tufts of stellate 
hairs, about 3 mm. in diameter, the fringe of relatively stout plumose bristles about 
8-9 mm. long; the seed ovoid, about 2 mm. long. 


Distribution: Plants of central Mexico, growing on hill slopes and chaparrals, 
between 500 and 1000 m. Flowering in September and October and fruiting from 
October to December. 

Mexico: cHiAPAs: Manzanillo, E. Palmer 086. GUERRERO: Acapulco, E. Palmer 440; 
La Providencia, Acapulco, Hancock 12; Iguala Canyon, alt. 2500 ft., Pringle 10069; 
Arecelia-Fraguas, Coyuca, Hinton 6605; Coyuca, Hinton 6901, 6006; Pungarabato, 
Coyuca, Hinton 6876; Atoyac, Galeana, Hinton 10901. jatisco: Bolanos, Rose 2860a, 
2860b; Guadalajara, Rose & Painter 7380. Mexico: Limones, Temascaltepec, alt. 910 m., 
Hinton 6724; Paso del Rio, Emrick 102. MICHOACAN: Apatzingan, alt, 2000 ft., Leaven- 
worth 8 Hoogstraal 1731; between Acahuato and Apatzingan, Leavenworth ES Hoogstraal 
1525; El Ocote, Langlassé 623. 

The fruits of this species are very characteristic, being nearly orbicular, with 
short separate tufts of stellate hairs. The small erect sepal appendages and the 
glabrate leaves make this species an easy one to identify. H. laevis (type: Rose 
2860) which has been identified with many other species actually is conspecific 
with this. 
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Map 5. Distribution of H. occidentalis 


6. HELIOCARPUS MEXICANUS (Turcz.) Sprague, in Kew Bull. 272. 1921. (T.: 
Galeotti 4154). 

Adenodiscus mexicanus Turcz. in Bull. Soc. Nat. Mosc. 19?:504. 1846. 

Triumfetta mexicana Turcz. in loc. cit. 311:230. 1858. 


H. glanduliferus Robinson, in Contr. U. S. Nat. Herb. 5:127. 1897. (T.: Heyde 281). 
H. glabrescens Hochr. in Ann. Conserv. et Jard. Bot. Genéve 18:122. 1914. (T.: Galeotti 


154). 
H. AA Sprague, in Kew Bull. 349. 1923. (T.: Pittier 13022). 
H. belizensis Lundell, in Phytologia 2:2. 1941. (T.: Gentle 2273). 
H. yucatenensis Millsp. in herb. 

Small trees or shrubs 5-6 m. high; older branches dark brown, glabrate, slightly 
rugose, punctate irregularly with minute white lenticels; younger branches and 
inflorescence axes very lightly scurfy-pubescent, with small clusters of simple and 
stellate hairs, nearly glabrate. Leaves broadly ovate to ovate-lanceolate, the more 
mature ones broadly ovate, the younger ones around the inflorescence usually ovate- 
lanceolate, 5-costate at the base, not lobed, 12-14 cm. long and 6-10 cm. wide, 
acute to acuminate, base rounded or slightly obtuse, irregularly and bluntly serrated, 
the basal serrations glandular, upper surface dark green, glabrate with few sup- 
pressed stellate hairs, lower surface more pubescent with fine, weak, crisped, stellate 
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Map 6. Distribution of H. mexicanus 


1949] 
KO KO LAY—REVISION OF HELIOCARPUS 525 


hairs, becoming nearly glabrate at maturity. Inflorescences gynodioecious, axillary, 
large and very leafy; the hermaphrodite large and spreading, very leafy, about 20 
em. long and 15 cm. wide, the cymes of about 20 flowers, rather loose, the flowering 
peduncle mostly 3-radiate, about 2-3 mm. long, usually subtended by a pair of 
small blunt bracteoles, the pedicel about 6-8 mm. long, the buds obovoid, slightly 
constricted in the middle towards the base, rusty brown, with small appendages at 
the tips of the sepals, the sepals usually 5, rarely 4, spatulate, about 5-6 mm. long, 
1-2 mm. wide, rusty brown and glabrate without, lighter brown and glabrate 
within, with linear, about 1.5 mm. long, erect appendages on the tips, the petals 5, 
rarely 4, linear, 1-nerved, 3-4 mm. long, the stamens 24-30, with the filaments as 
long as the petals, the ovary ellipsoid, 1-2 mm. long, borne on a very short gyno- 
phore, with a style about 3 times the length of the ovary, briefly bifid, and with 
acute, slightly spreading stigma lobes; the pistillate nearly as large as the hermaph- 
rodite, the cymes of about 20 flowers, greatly condensed and crowded in nodose 
clusters, the flowering peduncles 3-radiate, short, less than 1 mm. long, the pedicels 
about 1 mm. long, the buds about 2-3 mm. long, appendaged at the tips of the 
sepals, the sepals 5, linear, about 3 mm. long, appendaged at the tips, rusty brown 
and glabrate without and within, the petals none, the staminodes about 20—30, the 
ovary ovoid, less than 1 mm. long, borne on a very short gynophore, with a short 
style, briefly bifid and with acute stigma lobes. The fruit ellipsoid, glabrate, sur- 
face red-glandular, about 6-8 mm. long and 3 mm. wide, with few ridges, borne 
on a bristly gynophore 2-8 mm. long, the fringe usually of one row of plumose 
bristles 6-8 mm. long; the seed pyriform, blunt-pointed, about 3-4 mm. long. 

Distribution: Plants of southeastern Mexico and northern Central America, 
growing along roadways, river banks, or on hill slopes; in thickets of bushy slopes 
or on hill tops in open places. Flowers from September to October and sometimes 
as late as December, and fruits from November to February. 

MEXICO: CAMPECHE: Tuxpena, Lundell 950, 1102. OAXACA: locality not mentioned, 
Ghiesbreght 51. vera CRUZ: Zacuapan, Linden 898; Cordillera, Galeotti 4154; Zacuapan 
and vicinity, Purpus 2227; Mirador, Liebmann 523; Mirador, Linden 858; rocky barranca 
near Gaucho, Viejo, Purpus 157044. YUCATAN: Pocoboch, Chac tolol, Gaumer 1315; San 
Anselmo, Gaumer 1234; Calotmul, Gaumer 2302; Chichankanab, Gaumer 2275; Xnocao, 
Gaumer 23486, 24177. 

British Honduras: El Cayo District, Vaca, Gentle 2273; Jacinto Hills, alt. 600 ft., 
Schipp S-589. 

GUATEMALA: ALTA VERAPAZ: southwest of Lanquin, alt. 600—1000 m., S/eyermark 
44070. CHIMALTENANGO: along Río Guacalate, southwest of Chimaltenango, alt. about 
1700 m., Standley 80064, 81067; Chimaltenango, Johnston 1106, 1332. CHIQUIMULA: 
Volcán Ipala, near Amatillo, alt. 900—1510 m., Steyermark 30377. GUATEMALA: exact 
locality lacking, Aguilar 81; alt. 1485 m., Morales 1.122. Jutiapa: Volcán Suchitan, north- 
west of Asuncion Mita, alt. 600-2050 m., Steyermark 31912.  sACATEPEQUEZ: near 
Pastores, alt. 1560-1650 m., Standley 50888; near Antigua, alt. 1500-1600 m., Standley 
04273. SANTA ROSA: above Cerro Redondo, Steyermark 52218; near Cuilapilla, alt. about 
900 m., Standley 78068; Chupadero, alt. 5000 pp., Heyde & Lux 3956. DATA INCOM- 
PLETE: Heyde 381. 

HONDURAS: EL PARAISO: Guinope, alt. 1430 m., Rodriguez 1679. 
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EL SALVADOR: vicinity of San Salvador, Renson 61; vicinity of San Salvador, alt. 
650-850 m., Standley 19660. 

Costa Rica: san José: Río Torres, alt. 1100 m., Tonduz 7451; bords de Río Torres 
prés San Francisco de Guadalupe, alt. 1100 m., Tonduz 8453. 

This species has been described by most authors as having sessile fruits. Actually 
the fruits are borne on a gynophore the length of which varies from 2 to 8 mm. 
Many species have been named because of the extreme variability of the length of 
the gynophore. The correlation of the flowering with the fruiting specimens has 
been greatly confused. 

H. mexicanus (type: Galeotti 4154) can be recognized easily by its brown 
glabrate fruits borne either on a very short or on a slightly longer gynophore. In 
flower, this is one of the easiest species to identify because of the large erect ap- 
pendages on the tips of the sepals and the nearly glabrate ovate-lanceolate leaves, as 
well as by the leafy axillary inflorescence. 

This species actually is a link between the sessile-fruited and the stipitate 
groups. It has the characteristics of both the groups. 


7. HELIOCARPUS APPENDICULATUS Turcz. in Bull. Soc. Nat. Moscou 31!:226. 
1858. (T.: Linden 2065). 


H. chontalensis Sprague, in Kew Bull. 350. 1923. (T.: Lévy 483). 


Trees 12-14 m. high; older branches dark brown, scurfy, ferruginous-tomentose 
with both simple and stellate hairs, rarely glabrate, ridged, punctate irregularly 
with small, white lenticels; younger branches and inflorescence axes covered with 
thick, scurfy, ferruginous tomentum. Leaves broadly ovate, sometimes obscurely 
3-lobed, 14-16 cm. long and 12-14 cm. wide, 5- to 7-costate at the base, acum- 
inate, base subcordate or rounded, with two conspicuous leafy auricles at the basal 
sinus, each about 5-7 mm. wide and 4-5 mm. long, unequally and bluntly serrated, 
the basal serrations glandular, upper surface dark green, glabrate, with few sup- 
pressed, compact tufts of stellate hairs, lower surface whitish, with dense stellate 
tomentum, petioles relatively stout, about 6-8 cm. long, covered with dense scurfy, 
ferruginous tomentum. Inflorescences hermaphrodite, usually terminal, rarely 
axillary, slightly leafy, about 15 cm. long and 12-14 cm. wide, the cymes of about 
16-18 flowers, rather loose, the flowering peduncles 3-radiate, about 2-3 mm. long, 
the pedicels 3-4 mm. long, the buds obovoid, slightly constricted in the middle, 
rather large for the genus, about 6 mm. long, not appendaged at the tips of the 
sepals, the sepals 4, linear, 6-7 mm. long, light green with short separate tufts of 
stellate hairs without, glabrate, yellow-brown within, the petals 4, spatulate, 3- 
nerved, 3—4 mm. long, the stamens about 30, with filaments about 4-5 mm. long, 
the ovary ellipsoid, 1-2 mm. long, borne upon a gynophore about the length of 
the ovary itself, with a style about twice the length of the ovary, bifid about half 
its length and with small, acute, spreading stigma lobes. The fruit suborbicular, 
about 5 mm. long and 3-4 mm. wide, densely tomentose, borne upon a gynophore 
about 5-8 mm. long, with 2—3 pairs of plumose bristles, the fringe of 1 or 2 rows 
of plumose bristles about 6—8 mm. long; the seed pyriform with a shallow groove, 
slightly stellate-pubescent, about 2-3 mm. long. 
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Map 7. Distribution of H. appendiculatus 
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Distribution: Plants of central Mexico and Central America: a species of rela- 
tively wide distribution, usually growing along river banks or roadways in sec- 
ondary growth subjected to seasonal floods; at times forming a pure stand in moist 
places, usually in heavy red clay loam, at various altitudes but most abundant above 
1000 m. Flowers from December to about the middle of March and fruits per- 
sistent up to about the middle of June. 

MEXICO: SAN LUIS POTOSI: near Tancanhuitz, Nelson 4383. tapasco: locality lack- 
ing, alt. 300 m., Linden 1600; Teapas, Linden 2065. vera cruz: Fortuno, Coatzacoalcos 
River, alt. 30-50 m., L. Williams 8273, 8288, 8289, 8400, 8526, 8527; Rio Seco prope 
Cordoba, Woronow 2963; Mirador, Linden 469; near Jalapa, Rose & Hough 4314. 

GUATEMALA: ALTA VERAPAZ: Pansamala, alt. 3800 pp., J. D. Smith 1723; 2% miles 
west of Cubilquitz, alt. 250-300 m., Steyermark 44342; trail from Senahu to Actala, 
Maxon $ Hay 3305, 3306, 3322; Cubilquitz, alt. 350 m., Tuerckbeim 7828. HUEHUE- 
TENANGO: between Maxbal and Xoxlac, Sierra de los Cuchumatanes, alt. 1500-1600 m., 
Steyermark 48087; Cerro Chiblac, between Finca San Rafael and Ixcan, Sierra de los 
Cuchumatanes, alt. 1200-2000 m., Steyermark 49169. 

Honduras: ATLANTIDA: Lancetilla Valley, near Tela, alt. 20-600 m., Standley 54090. 

NICARAGUA: SEGOVIA: region of Braggman's Bluff, Englesing 136, 140; Chontales, alt. 
600 m., Lévy 483; Chontales, Tate 31 (384). 

Costa Rica: CARTAGO: Rubber Plant Investigation Station, Turrialba, Aguilar 97100. 
GUANACASTE: upper slopes of Cerro San José de Libano, alt. 500-900 m., Dodge, Hanckel 
& Thomas 6379. san José: vicinity of El General, alt. 700 m., Skutch 3022; vicinity of 
El General, alt. 670 m., Skutch 4226. DATA INCOMPLETE: Rowlee ¿3 Rowlee 212; 
Tibarcia, alt. 980 m., Solis R. 534; Santiago, Brenez 655. 

An extremely easy species to identify due to the presence of two conspicuous 
auricles at the basal sinus of the relatively large leaf. The fruits are suborbicular 
and tomentose. 


8. HELIOCARPUS AMERICANUS L. Sp. Pl. ed. 1, 448. 1753. (T. in Br. Mus.).5'* 


H. tomentosus Turcz. in Bull. Soc. Nat. Moscou 31:255. 1858. (T.: Linden 857). 
H. americanus var. typica K. Schum, in Martius, Fl. Bras. 12?:141. 1886. 

Small trees 3-5 m. high; older branches light brown, glabrate, smooth, irreg- 
ularly punctate with many small white lenticels; younger branches and inflorescence 
axes lightly tomentose with both stellate and simple hairs. Leaves ovate, not lobed, 
10-12 cm. long and 6-8 cm. wide, 5-costate at the base, acuminate, base rounded 
or obtuse, never cordate, irregularly and bluntly serrated, upper surface dark green, 
glabrate with few highly suppressed stellate hairs, lower surface whitish, very 
densely tomentose with both long stellate and simple hairs; petioles relatively stout, 
about 4 cm. long, very densely tomentose. Inflorescences hermaphrodite, terminal, 
about 15 cm. long and 12 cm. wide, sometimes very slightly leafy, the cymes of 
about 18-20 flowers, densely crowded in nodose clusters, the flowering peduncles 
3-radiate, short, about 1 mm. long, the pedicels about 1-2 mm. long, the buds 
obovoid, slightly constricted towards the base, without appendages at the tips of 
the sepals, the sepals 4, spatulate, 4-5 mm. long, light green and densely tomentose 
without, glabrate, yellow to yellow-brown within, the petals 4, linear, 1-nerved, 


8 Jour. Bot. 36:131. 1898. 
"Bot. Gaz. 61:256. 1923. 
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about 2-3 mm. long, the edges slightly ciliate, the stamens about 20, with the 
filaments about 3 mm. long, the ovary ovoid, about 1 mm. long, borne on a short 
gynophore, with a style about 2-3 times the length of the ovary, bifid about one 
quarter of its length and with acute, spreading stigma lobes. Fruit ovoid, densely 
tomentose, becoming slightly less so with age, about 3-4 mm. long and 2-3 mm. 
wide, borne on a long bristly gynophore about 5-8 mm. long, with 2-3 pairs of 
plumose bristles, the fringe of two rows of plumose bristles about 4-6 mm. long; 
the seed ovoid, about 1.5 mm. long and 1.0 mm. wide, with a distinct groove in 
the middle, slightly stellate-pubescent. 





Fig. 8. H. americanus Map 8. Distribution of H. americanus 


Distribution: Plants of central and southeastern Mexico, growing at altitudes 
between 400-1200 m. Flowers in January and February and the fruits are per- 
sistent up to the middle of May. 


Mexico: oaxaca: locality not mentioned, Galeotti 4162, 4162b. PUEBLA: Huauchi- 
nango, convalles torrentis, alt. 1100 m., Fróderstróm & Hulten 860. VERA CRUZ: Zacuapan 
and vicinity, Purpus 2226, 2387; Zacuapan, Purpus 8275; Mirador, Liebmann 475; Orizaba, 
Botteri 340, 341, 882, 888, 922; Vallee de Cordova, Bourgeau 1819, 1974; Mirador, alt. 
400 m., Linden 857; Cordova, J. G. Smith 284; near Jalapa, Rose & Hough 4304; Estacion 
El Fortin, Orizaba, Conzafti 1004; near Orizaba, alt. 4000 ft., Pringle 6106; Sanborn, 
Orcutt 3068; circa Cordoba, Woronow 2947; Rio Seco prope Cordoba, Woronow 3038; 
Cordoba, Greenman I61; barranca of Chevastl near Huatusco, Rozymski 782. DATA 
INCOMPLETE: Sumichrast 882. 


The identity of H. americanus is based on the interpretations by E. G. Baker? 
and T. A. Sprague.” 

This species has very characteristic ovate-lanceolate leaves, which are densely 
tomentose only on the lower surface. 
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9. HrLiocARPUS DONNELL-SMITHH Rose, in Bot. Gaz. 31:110. 1901. (T.: J. D. 
Smith 1722). 

H. Caeciliae Loesener, in Fedde, Rep. Spec. Nov. 12:227. 1913. (T.: Seler 4976). 

H. horridus Lundell, in Bull. Torr. Bot. Club 66:597. 1939. (T.: Lundell © Lundell 7821). 


H. cuspidatus Lundell, in Phytologia 2:2. 1941. (T.: Gentle 2297). 
H. floribundus Lundell, loc. cit. 1941. (T.: Gentle 1534). 


Small trees about 10 m. high; older branches glabrous, smooth, yellow to 
yellowish brown, irregularly punctate with white lenticels; younger branches and 
inflorescence axes slightly pubescent with short stellate and simple hairs. Leaves 
broadly ovate, 12-14 cm. long and 8-10 cm. wide, not lobed, 5-costate at the base, 
shortly acuminate, base rounded or obtuse, irregularly serrated, lower serrations 
glandular, upper surface dark green, essentially glabrous with short greatly sup- 
pressed stellate hairs, lower surface lighter green, slightly more pubescent than the 
upper, nearly glabrate, with short stellate pubescence; petioles glabrous, smooth, 
6-8 cm. long. Inflorescences gynodioecious, usually terminal, rarely axillary; the 
hermaphrodite large and spreading, about 18 cm. long and 15 cm. wide, the cymes 
of about 20 flowers, rather loose, the flowering peduncle mostly 3-radiate, rarely 
2-radiate, 2 mm. long, the pedicels 4-5 mm. long, the buds obovoid, slightly con- 
stricted in the middle, not appendaged at the tips of the sepals, the sepals 4, linear, 
4—6 mm. long and 1-2 mm. wide, light green with stellate pubescence without, 
glabrate, yellow to yellowish brown within, the petals 4, linear-spatulate, 3-nerved, 
slightly shorter than the sepals, about 4 mm. long, the stamens 12-16, with fila- 
ments about as long as the petals, the ovary ellipsoid, about 1-2 mm. long, borne 
upon a gynophore nearly as long or very slightly shorter than the ovary itself, with 
a style 3—4 mm. long, bifid about one quarter of its length and with stigma lobes 
acute, spreading; the pistillate greatly condensed and crowded, about 5 cm. long 
and 5 cm. wide, the cymes of about 20 flowers, crowded in nodose clusters, the 
flowering peduncles very short, 3-radiate, bearing 2 small bracteoles, the pedicels 
1—2 mm. long, the buds about 2-3 mm. long, not appendaged at the tips of the 
sepals, the sepals 4, linear, 2-3 mm. long, light green and slightly pubescent with- 
out, generally brownish and glabrate within, the petals none, the staminodes none, 
the ovary suborbicular, about 1 mm. long, borne upon a very short gynophore 
shorter than the length of the ovary, with a style nearly twice the length of the 
ovary, very briefly bifid, the stigma lobes acute. The fruit ellipsoid, nearly glabrate 
at maturity, slightly rugose, 5 mm. long and 3 mm. wide, borne on a gynophore 
8-12 mm. long, bearing 2-4 pairs of plumose bristles, the fringe of two rows of 
plumose bristles 5-7 mm. long; the seed obliquely ovoid, 2-3 mm. long and about 
2 mm. wide, with a distinct groove in the middle. 

Distribution: Plants of southern Mexico and Central America. This species is 
of rather wide continental distribution but its presence in Martinique is difficult to 
explain, unless through introduction. It is abundant on the edges of forest, in 
secondary growth, and on mountain slopes at altitudes from 100 to 1500 m. Flow- 
ers from December to February, and the fruits are persistent up to June. 
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H. Donnell-Smitbii 


Fig. 9. 








Smitbii 


Distribution of H. Donnell- 


Map 9. 
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Mexico: oaxaca: Tuxtepec, Chiltepec and vicinity, Calderón 452. QUINTANA ROO: 
Coba, Lundell & Lundell 7821. ^ rABAsCO: Atasta, Rovirosa 120. vera CRUZ: Mont- 
zorongo, J. G. Smith 234; Wartenberg, near Tantoyuca, prov. Huasteca, Ervendberg 225; 
Santa Lucrecia, Mell 670; Coatzacoalcoa, isthmus of Tehuantepec, C. L. Smith 1002; 
district San Andres Tuxtla, Salto de Chilapan, Seler 4076. 

Britis Honduras: Belize District, Gracie Rock, Sibun River, Gentle 1534; El Cayo 
District, Vaca, Gentle 2297; El Cayo District near Camp 6, Gentle 2355; Inacahual, Stann 
Creek District, Middlesex, Gentle 2788; Middlesex, Stevenson 3330; 22 Mile, alt. 200 ft., 
Schipp 872. 

GUATEMALA: ALTA VERAPAZ: Arenal, alt. 3000 pp., J. D. Smith 1722; Savanna, north 
of Concepcion, 3-5 miles southeast of Finca Yalpemech, near Alta Verapaz-Peten boundary 
line, alt. 100-110 m., Steyermark 45220; southwest of Lanquin, alt. 600-1000 m., Steyer- 
mark. 44067, 44068; Semacoch, trail to Panzas, Goll 255; road to Sepaciute, Wilson 1078; 
mountain slopes above Finca, Semay, Wilson 103. 1zABAL: between Los Amates and 
Izabal, Kellerman 6443. sucmirerequez: Mazatenango, alt. 300 m., Kellerman 6068. 

HONDURAS: ATLANTIDA: vicinity of Tela, alt. 20-600 m., Standley 55518. 

NICARAGUA: MANAGUA: vicinity of Managua, Garnier 560. GRANADA: Volcán 
Mombacho, Baker 2490. 

MARTINIQUE: bois prés Fort de France, Hahn 1340; St. Pierre, Curran 7. 


This species is characterized by its ellipsoid, nearly glabrate fruits borne on a 
long bristly gynophore, and by its ovate leaves, which are nearly blabrous to 
glabrate. 


10. HELIOCARPUS POPAYANENSIS HBK. Nov. Gen. Sp. 5:341. 1821. (T.: Hum- 
boldt & Bonpland, in Herb. Paris). 


H. trichopodus Turcz. in Bull. Soc. Nat. Moscou 31:226. 1858. (T.: Funck & Schlim 
150). 

H. americanus var. popayanensis (HBK.) K. Schum., in Martius, Fl. Bras. 12:141. 1886. 

H. popayanensis var. Schumanni E. G. Baker, in Jour. Bot. 36:132. 1898. 

H. popayanensis var. Purdiei E. G. Baker, loc. cit. 1898. 

H. popayanensis var. trichopoda (Turcz.) E. G. Baker, loc. cit. 1898. 

H. popayanensis var. grandifolius Hochr. in Ann. Conserv. et Jard. Bot. Genève 18:116. 
1914. (T.: Bang 1455). 

H. diclinus Hochr. loc. cit. 117. 1914. (T.: H. H. Smith 1908). 

H. boliviensis Hochr. loc. cit. 118. 1914. (T.: Bang 1491). 

H. stipulatus Hochr. loc. cit. 121. 1914. (T.: Poeppig 3102). 

H. Rosei Hochr. loc. cit. 119. 1914. (T.: Bang 2305). 

H. americanus acc. to E. E. Wats. in Bull. Torr. Bot. Club 50:123. 1923, not L. 

H. australis E. E. Wats. loc. cit. 124. 1923. (T.: Hassler 557). 

H. rudis E. E. Wats. loc. cit. 126. 1923. (T.: Pittier 3082). 

H. subtrilobus Sprague, in Bot. Gaz. 61:257. 1923. (T.: Fendler 1277B). 


Trees usually about 8-10 m. high or more; older branches glabrate, slightly 
rugose, cream to brown, irregularly punctate with few, rather small, white lenticels; 
younger branches and sometimes a few of the older branches covered lightly with 
ferruginous tomentum of both stellate and long coarse simple hairs. Leaves usually 
3-lobed with acuminate apices, but sometimes only obscurely so, about 16—20 cm. 
long and 14-18 cm. wide, base markedly cordate on mature leaves, younger leaves 
usually with rounded bases, irregularly serrated, upper surface generally dark 
green, glabrate with short ferruginous stellate tomentum, especially on the veins 
and veinlets, lower surface light green, slightly more pubescent than the upper, the 
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pubescence varying from densely stellate to 
thinly suppressed stellate, the principal veins 
usually with simple hairs about 2 mm. long; 
petioles 6-8 cm. long, usually densely covered 
with both stellate and simple hairs. Inflores- 
cences gynodioecious, usually terminal; the 
hermaphrodite about 12 cm. long and 14 cm. 
wide, the cymes of about 12-16 flowers, the 
flowering peduncles 3-radiate, about 1-2 mm. 
long, the pedicels about 2-3 mm. long, the 
buds obovoid, slightly constricted towards the 
base, without appendages at the tips of the 
sepals, the sepals 4, spatulate, generally 3- 
nerved, about 5 mm. long, light green and 
densely tomentose without, glabrate and yel- 
lowish brown within, the petals 4, spatulate, 
about 3-4 mm. long, slightly ciliate, the sta- 





mens about 12-16, with the filaments about 
Fig. 10. H. popayanensis 3-4 mm. long, the ovary suborbicular, laterally 
compressed, about 1.0—1.25 mm. long, borne on 
a gynophore about 0.75 mm. long, with a style about twice the length of the ovary, 
bifid about one quarter of its length and with the stigma lobes spreading, each 
with 3 acute lobes; the pistillate rather large, much larger than the hermaphrodite, 
about 14 cm. long and 20 cm. wide, the cymes of 12-16 flowers, rather condensed 
in nodose clusters, the flowering peduncles 3-radiate, less than 1 mm. long, the 
pedicels about 1 mm. long, the buds about 3 mm. long, the sepals 4, linear, about 
3 mm. long, light green, stellate-tomentose without, glabrate, cream to light brown 
within, the petals none, the staminodes about 12, the ovary suborbicular, about 1 
mm. long, borne on a short gynophore, with a style about twice the length of the 
ovary, bifid about one quarter of its length and with spreading stigma lobes, each 
with 3 acute lobes. The fruit ellipsoid to ovoid, with many short tufts of stellate 
hairs, slightly pubescent, about 5-6 mm. long and 2-3 mm. wide, borne on a 
bristly gynophore about 1.0-1.5 mm. long with 2-3 pairs of plumose bristles, the 
fringe of two rows of plumose bristles about 8-12 mm. long; the seed ovoid, about 
2 mm. long, with a shallow depression in the middle. 
Distribution: A species which extends from Costa Rica to northern Argentina. 
It is primarily South American and is the only species known there. In southern 
Central America and northern South America it is found in highlands above 1000 
m. altitude, while in Paraguay and Argentina it is usually at lower elevations. H. 
popayanensis frequents steep slopes in forested river valleys, thickets, or in sunny 
bushy slopes, usually in second growth in cut-over forests. It is abundant in rain 
or cloud forests or on the edges of forests at stream sides. Flowers in its northern 
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Map 10. Distribution of H. popayanensis 


range from December to January and in its southern range from May to June. 
Fruits persistent in the north until about the middle of March and in the south 
to about the end of September. 


Costa Rica: ALAJUELA: hills west of Zapate, San Carlos, alt. 1550 m., A. Smith 
NY 1263; Zacero, upper continental divide, alt. 1800 m., A. Smith H1358. HEREDIA: Vera 
Blanca de Sapiqui, near slope of Central Cordillera, between Poas and Barba volcanoes, alt. 
1680 m., Skutch 3346. san JOsÉ: La Palma de San Ramon, Brenez 6360; Carpintera, 
alt. 5700 ft., Stork 1158. DATA INCOMPLETE: Charco, Goicochea, alt. 1400 m., Jimenez 
993. 

PANAMA: CANAL ZONE: Cerro Gordo, near Culebra, alt. 50-290 m., Pittier 2305; 
Barro Colorado Island, Frost 218; Canal Zone and vicinity, C.16, back of Curundu, 
Harvey 5258; Barro Colorado Island, Shattuck 662, 754; near lab., Barro Colorado Island, 
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Woodworth & Vestal 730, 748; Barro Colorado Island, Wetmore t$ Abbe 108; Empire 
Station, Hayes 437. cHiriquí: valley of the upper Río Chiriquí Viejo, White 29; around 
Camp Aguacatal, eastern slope of Chiriqui Volcano, alt. 2100-2200 m., Pittier 3082; 
vicinity of “New Switzerland” central valley of Río Chiriquí Viejo, alt. 1800-2000 m., 
Allen 1398; vicinity of Cerro Punta, alt. 2000 m., Allen 1519. cocLÉ: hills south of El 
Valle de Antón, alt. 600-800 m., Allen 2849, 2012; El Valle de Antón, alt. 600-800 m., 
Hunter & Allen 304. vartén: locality not mentioned, Macbride 2713. 

TRINIDAD: St. Ann's Cascade, Broadway 6569; Santa Cruz, Simmonds 281; Lady 
Chancellor Road, St. Ann's, Broadway 9200; Knagg's Hill, R. O. Williams 12671; St. 
Cruz, collector unknown 640, 650. 

COLOMBIA: ANTIOQUIA: vicinity of Medellin, Toro 206. Boyaca: 130 m. n. of 
Bogota, El Umbo, alt. 3700 ft., Lawrance 500. cauca: El Tambo in silva, alt. 1700 m., 
Sneidern 434; highlands of Popayan, alt. 1400-2000 m., Lehmann 5502; Río Toribio 
region, alt. 100-1200 m., Espiña t$ Giacometto 20861; cerca de Popayan, matorrales en 
Río Blanco, alt. 1800 m., Arbelaez & Cuatrecasas 5798. MAGDALENA: Santa Marta, alt. 
2000 ft., H. H. Smith 1908; Pita, André 467. NARINO: frontera Colombo-ecuatoriana, 
selva higrofila del Río San Miguel, junto a la desembo-cadure del Río Conejo, alt. 300 m., 
Cuatrecasas 10925. NORTE DE SANTANDER: Cordillera Oriental, region del Sarare, Que- 
brada de la China (en la Hoya del Cubugon), Santa Librada en El Reposo, alt. 800 m., 
Cuatrecasas 13262, 13340; Cordillera Oriental, region del Sarare, Hoya del Río Chitaga 
entre Chorro Colorado y Bata, alt. 1300 m., Cuatrecasas, Schultes 8 Smith 12237; 
Cordillera Oriental, region del Sarare, La Cabuya, alt. 1300 m., Cuatrecasas, Schultes ES 
Smith 12500; Cordillera Oriental, region del Sarare, entre el Alto del Loro y el Alto de 
Santa Ines, bosques, alt. 1800-2000 m., Cuatrecasas, Schultes & Smith 12471. 

VENEZUELA: DISTRITO FEDERAL: Caracas, alt. 3000 pp., Funck © Schlim 150; Carteza, 
alt. 930 m., L. Williams 9057. MERIDA: prope coloniam Tovar, Fendler 1277, 1277B. 
MIRANDA: La Malva, near Las Mostazas, Allart 273; La Malva, cerca de las Mostazas, 
Pittier 273; in valley from El Valle to Cua, Pittier 11975; en matorrales a lo largo de la 
carretera de los Teques, alt. 1200 m., L. Williams 10092. YARACUY: Hacienda Iboa near 
San Pablo, Pittier 12605. DATA INCOMPLETE: Las Trincheras, Warming 313; al sur de 
Río Claro, alt. 1360 m., Saer 776. 

BRAZIL: ACRE: near mouth of Río Macauhan (tributary of Río Yaco), lat. 9.20” S., 
and long. 69. W., Krukoff 5261. 

Ecuador: AZzUAY: along Río Patul between Hacienda Yubay and Hacienda San José 
de Caimotan, in region of Sanaguin, alt. 850 m., Steyermark 52754; Hacienda Yubay, at 
Sanaguin, on south side of Río Patul, alt. 850 m., Steyermark 52604; Río Norcay between 
Río Gamolotal and Río Norcay, alt. 1095-1370 m., Steyermark 52878. CHIMBORAZO: 
Chimbo, alt. 1000 m., Rimbach 288. DATA INCOMPLETE: vicinity of Ventura, Rose & 
Rose 23516. 

Peru: CAJAMARCA: Guerocotillo, Prov. Contervo, alt. 2000 m., Weberbauer 7124. 
cuzco: Río Chaupimayo, Convencion, Soukup 790. HUANUCO: Monzon, alt. 900-1000 
m., Weberbauer 3432; Cueva Grande, estacion near Pozuzo, alt. 3500 ft., Macbride 4765; 
Vinyyacu, Sawada 101. JUNIN: Chanchamayo Valley, alt. 1500 m., Schunke 290, 293; 
Pichis Trail, Dos de Mayo, alt. 1700-1900 m., Killip & Smith 25864. Loreto: Muna, 
Macbride 4065; lower Río Huallaga, alt. 155-210 m., Klug 3076; west of Tarapota, 
Spruce 4558. SAN MARTIN: Juan Jui, alto Río Huallaga, alt. 400—800 m., Klug 4395. 
DATA INCOMPLETE: Poeppig 1894, 3102; Ruiz 3 Pavon 39/8, 30/9. 

BOLIVIA: COCHABAMBA: Incachaca—S. Antonio, alt. 1500 m., Werdermann 2120. La 
paz: Calapampa, Coroico, Bang 2305; Mapiri, Bang 1491; Guanai-Tipuani, Bang 1455; 
Guanai, alt. 2000 ft., Rusby 1402; Beni River, Rusby 1403; Moryungas, Region von Cori- 
pata, Hacienda "El Choro", Buchtien 8125; Province of S. Yungas, basin of Río Bopi, San 
Bartoloma (near Calisaya), alt. 750—900 m., Krukoff 10240, 10283, 10409. SANTA CRUZ: 
Legunillas, Cordillera of Tecahuasi, alt. 1600 m., Cardenas 2830. 

ARGENTINA: CATAMARCA: Del Alto, Bategua, alt. 1250 m., Venturi 7074. MISIONES: 
vicinity of Puerto Aguirre, alt. 100 m., Curran 9, 17; vicinity of Puerto Leon, alt. 75-100 
m., Curran 700, 718. TUCUMAN: Famailla, San Pablo, alt. 600 m., Venturi 1002, 1002C; 
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Famailla, San Rafael, Venturi 9205; locality not mentioned, Hauman 9206. 

Hawan: Oahu, planted in foothills for reforestation, Degener 10843. 

The plants of this species have leaves whose diversity of shape and size is 
unparalleled in the whole genus. A general tendency is for the plants in the cen- 
tral range of the species to have leaves more definitely and acutely 3-lobed than 
those towards either the northern or the southern limits, where the leaves fre- 
quently may be quite undivided. The pubescence varies from slightly tomentose 
to nearly glabrate. The constant characters throughout its wide distribution are 
the hirsute induments on the lower nerves, the sepals without appendages, the 3- 
parted stigma lobes, and the fruits, which are ellipsoid to ovoid and slightly 
tomentose. 


11. HELIOCARPUS NODIFLORUS (Donn. Sm.) Donn. Sm. & Rose, in Contr. U. S. 
Nat. Herb. 5:126. 1897. 


H. polyandrus var. nodiflorus Donn. Sm. in Bot. Gaz. 23:240. 1897. (T.: Heyde 8 Lux 
4329). 

H. excelsior Morton, in Jour. Wash. Acad. Sci. 27:307. 1937. (T.: Skutch 2250). 

H. Gentlei Lundell, in Phytologia 2:2. 1941. (T.: Gentle 1767). 





Fig. 11. H. nodiflorus 


Trees about 10-18 m. high; older branches glabrate, longitudinally ridged, 
light brown, punctate irregularly with few white lenticels; younger branches and 
inflorescence axes scurfy, slightly ferruginous-pubescent with both simple and 
stellate hairs. Leaves 3-lobed, sometimes obscurely so, generally medianly oblique, 
large, 16-18 cm. long and 15-18 cm. wide, 5- to 7-costate at the base, acute to 
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Map 11. Distribution of H. nodiflorus 


acuminate, base usually cordate, sometimes slightly rounded, rather regularly and 
doubly serrated, lower serrations slightly glandular, upper surface dark green, 
glabrate, with few tufts of short stellate hairs in the nerve axes, lower surface light 
green, slightly more pubescent than the upper, especially in the nerve axes; petioles 
large and stout, about 10 cm. long, lightly ferruginous-stellate-pubescent, scurfy; 
stipules sometimes persistent. Inflorescences gynodioecious, usually terminal, large 
and spreading; the hermaphrodite about 15 cm. long and 18 cm. wide, the cymes 
of about 15-20 flowers borne in compact nodose clusters, the flowering peduncles 
3-radiate, about 2 mm. long, the pedicels 1-3 mm. long; the buds obovoid, slightly 
constricted in the middle towards the base, sometimes with small acute appendages 
on the tips of the sepals, the sepals 4, spatulate, 4-5 mm. long, light green with 
stellate tomentum without, glabrate and yellowish brown within, the petals 4, 
linear, 1-nerved, about 4 mm. long, the stamens about 20—24, with the filaments 
about 4 mm. long, the ovary ovoid, slightly compressed, about 1.5 mm. long, borne 
on a short gynophore less than 1 mm. long, with a style about 3-4 mm. long, bifid 
about half its length at anthesis and with the stigma lobes acute and spreading; the 
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pistillate about as large as the hermaphrodite, the cymes of about 20 flowers, rather 
compressed and crowded in nodose clusters, the flowering peduncles 3-radiate, less 
than 1 mm. long, the pedicels about 1-2 cm. long, the buds about 2-3 mm. long, 
usually not appendaged at the tips of the sepals, the sepals 4, linear, about 2-3 mm. 
long, light green and stellate-pubescent without, glabrate and yellowish brown 
within, the petals none, the staminodes about 12-16 or none, the ovary ovoid, small, 
about 1 mm. long, slightly compressed, borne on a short gynophore, with a style 
slightly longer than the ovary, briefly bifid and with the stigma lobes acute. 
Fruit orbicular, slightly tomentose with short separate tufts of stellate hairs, 
about 5-6 mm. in diameter, borne on a bristly gynophore 10-15 mm. long, 
bearing 2-3 pairs of plumose bristles, the fringe of 1 or 2 rows of plumose bristles 
6-8 mm. long; the seed obliquely ovoid, about 2-3 mm. long, with a distinct 
groove in the middle. 

Distribution: A species primarily of Central America, extending into south- 
eastern Mexico. It is common in clearings and in wet thickets, nearly always in 
secondary growth besides rivers or in sheltered valleys, usually at altitudes from 
1000 to 2500 m. Flowers from January to February, the fruits persisting until 
about the middle of April. 

British Honduras: Gracie Rock, Sibun River, Gentle 1787; Stann Creek Valley, 17 
miles, Gentle 3202, 3203, 3204; Stann Creek Valley, Big Eddy Creek, Gentle 3470; Little 
Cocquericot, Belize River, Lundell 4177. 

GUATEMALA: CHIMALTENANGO: lower and middle southwestern slopes of Volcán 
Fuego, above Finca Montevideo, along barranco Espinazo and tributary of Río Pantaleon, 
alt. 1200-1600 m., Steyermark 52113. EL PROGRESO: Montana Canahui, between Finca 
San Miguel and summit of mountain, near upper limits of Finca Caieta, alt. 1600-2300 
m., Steyermark 43825. EscurrLa: between Río Jute and Rio Pantaleon, on road between 
Escuintla and Santa Lucia Cotz, alt. 540-720 m., Standley 03443. QUEZALTENANGO: 
Pueblo Nuevo, alt. 500-600 m., Steyermark 35467; Colomba, alt. 3000 ft., Skutch 2037. 
QUICHE: Nebaj, alt. up to 6200 ft., Skutch 1763. san MARCOs: between Rodeo and 
Malacate, alt. 1400-3500 ft., Nelson 3742. SANTA rosa: Rio Pinula, alt. 4000 pp., 
Heyde & Lux 4320; Naranjo, alt. 1100 m., Heyde & Lux 4177. 

Honduras: ATLANTIDA: Lancetilla Valley, near Tela, alt. 20-600 m., Standley 53854, 
55791, 55793, 56640. 

NICARAGUA: GRANADA: Mombacho, Oersted 14820. 

Costa Rica: san JOSÉ: vicinity of El General, alt. 640-1100 m., Skutch 2250, 2266, 
3620, 3852. 

It is unfortunate that the type of H. nodiflorus (Heyde & Lux 4329) has 
flowers with small apical appendages. The appendages in this species actually are 
rarely present, and if present are extremely small. This species is characterized by 
its large leaves, the largest known for the genus, which are nearly glabrous on both 
the surfaces. The fruit is like that of H. Donnell-Smithii, but is more spheroid, 
slightly more tomentose, and larger in size. It can be distinguished from H. 
po payanensis by its large orbicular fruits, as well as by its glabrous leaves. 
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